
paragraph: 

According.,, tire present invention provides a microcontroller consisting of 
pr „b.e analog blocks and programmable digital blocks interconnected wi,h a 
pr0 grammable in.erconnee, struck fabricated on a sing.e semiconductor chap. A 

^so.vesmanyde.gnneeds.Tbepresemdesignprovidesmecomp.exeommunicaUon 
in «erface between digita. and analog blocks tba, can be reconfrgured on-the-fly. The 

digital blocks. 

A microconrroUer with a mixed programme analog/digita, architecture including 
multi p,e digital programmable Mocks and mump, analog programmable blocks in a 
comm unicati .^^.P-^— «— ~ b^ - , " 1, " -,|, ■ d, * 
^etocommumcate.imeacbomer.Robustanaioganddigi.mb.ocksmarareftashmemorv 

Kqllil e multiple chips and/or separate applications. The programmab.e microconrroUer 
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,„= indudes a nove, array having prog— ,e digita, biocks «ha, can communicate 
with programmabie ana,o g Hocks ustag a programmable interconnect stnrcture. Tbe 
progr ammab .eanaiogartayconta^acontpienteotofContinuousTimeCTbioCsanda 

complenrentofSvritchedCapacito^^^^^^ 

mult , fal c,ioncircuitspro g ram m a bl eforo n cor m ore uifferen. analog fintctions, and fixed 



, . mmaMe for a fixed fnnction with variable parameters. The digital blocks 

function circuits programmable lor a nxeu iu 

jamming afiows dynamic reconfiguration. That is, "on-the-fly" reconfrgnrafion of fire 

^ogb.ocksandSwitched Capacitor analog blocks are offered on a single chip along wrm 
programmabie digita, blocks. The programmab.e interconnect structure provides for 
communication of inpnt/outpu, data between a« anaiog and digital blocks. 

Pta* rep.ace fine paragraphs a. page 7, lutes 3-1 5 wim fire following paragraphs: 
Figure 1 is a block diagram iUustrating the architecture of a programmable army 
according to the present invention. 

u a- .ntnfthe hardware routing resources of a programmable 
Figure 2 illustrates one embodiment of the hardware rou 0 

architecture according to the present invention. 
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Fig ure 3 is a flow chart iUustrating steps in a combined digital/analog operation possible 
with a programmable chip according to the present invention. 

Figure 4 is a flow chart illustrating steps in a digital operation possible with a 
programmable chip according to the present invention. 

Piease replace the paragraph at page 8, Hues MS with the following paragraph: 
Reference will now be made in detail to the preferted embodiments of me invention, a 
pro _b,e mixed analog/digital architecture, examples of which are illushated in the 

embodiments, it will be understood that they are not intended to limit me invention to these 
events, whi ch may be meluded^flre spirit and scope of rhe invendon as defmed by the 

numerous specifrc debate set forthinorder to provide a thorough understanding of the 
^enrmvention.However.itv.Ubeobvioustooneofotdmatys^mmeartmarmepre^ 

m emods,procedures,componen.,andcucui,shaveno,beendesc ri bedmd= a ilsoasno t ,o 
unnecessarily obscure aspect of me present invention. 



Piease rep.ace ,he paragraph a, page ,0, lines 3-14 with the following paragraph- 
ic present invention provides an on-chip integration of programmable digital and 
^og eireni. blocks in a mieroeontrol.er that are able to communicate with each other. Figure 1 
is a b.oOc diagram .00 illustrating a programmah.e architecture (exemp.ifred by a provable 
.,vs,em-on-,chip» microconuoUer such as the PSoC™ microcontroUer, availab.e commercal.y 
from Cypress Microsystems, Inc., Bothell, Washington, or from Ore world wide web at 

communrcate with programmab.e digital blocks ,22 by means of a programme interconnect 
« 123 and a Genera. Purpose I/O ,24. This novel architect allows a single chrp 

separate applications. The dashed line ,20 encloses me four major components ,21, 122, .23 
* ,24 constructed on the single semiconductor chip. An important aspect of the present 
invention is the integtation of bom programmable analog circuits and programmab.e d.grtal 
circuits on the same semiconductor chip. 

P,ease rep.ace me paragraph a. page 12, lines 2-8 with Are Mowing paragraph: 
Figure 2 illustrates one embodiment of the hardware routing resources 200 of the 
pr ogrammab,e chip architecture according to the present invention. Twe.ve anaiog amplifier 
circuits, four ACT circuits 220, four SCI circuits 221 and four SC2 circuits 222, correspond to 
fte Ana,og SoCblocs 12, U.ustrated in Figure , . Anaiog signais are coup.ed to fte 
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semiconductor c! 
211. 



hip at port 0, 212, which consists of four input pins 210 and four output pins 



Please 



replace the paragraph at page 1 3, line 18 through page 14, line 7 with the 



following paragraph: 

Figure 3 is a flow chart illustrating steps 300 in a combined analog/digital operation 
possible with a programmable array according to the present invention. Component reference 
numbers used are as assigned in Figure 2. Art analog signal to be digitized is presented in step 
3,0 at one of the pins of tire analog port 0, 2.0 in Figure 2. Under control of the Analog Cock 
,05 tire analog inpu, signa, is coupled in step 320 via a MUX 215 to tine input of an SCI 
ampHfier 22, configured as an integrator wrtir an interna, comparator. In step 330, the outpu, of 
ft. SC, amplifier 22, is represented as a digital input signa, which is applied ,o two MFBs 230 
confined as an eight bit digital counler. Under tire control of tire Interrupt Controller 206 and 
System ClocKs 207, tine two MFBs 230 accumulate and slore tine digital conversion of the analog 

Internal I/O Bus 240 to a digital output port such as port 0, 241 in Figure 2. 

Please replace tire paragraphs a, page 14,line ,0 through page ,5, line 8 with tire 

following paragraphs: 

Figure 4 is a flow char, iUustrating steps 400 in a digital operation possible with a 
programmable array according to tine present invention. Component reference numbers used are 
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as assig: 
are 



ned in Figure 2. In the present examp.e, a series of pulses taken from an external deviee 
t0 be counted and a signal is to be coupled to an output device when the count is found to be 
qua l to a preset value. In step 4,0, the externa, series of pulses is coupled to a predetermined 
port and pin, such as pin I of port 0, 24, in Figure 2. In step 420, the Independent Interna, I/O 
Bus 240 is used to couple the input signal to an MFB 230. Under control of the Interrupt 
Controller 206 and the System Clocks 207, the MFB 230 counts pulses in sequence and 
compares the count, o a stored preselected count. When the accumulated count e q ua,sthe stored 
co un,,,heMFBgenera«esasi g na,wh 1 chi S coup,edins,ep4 5 0,oa P re S e,ec,edou,putpo r ,and 

pinbythe Independent mtema, I/O Bus 240. 1, is ,0 he appreciated, ha, a series of puises ^cen 
from an externa, device that are no, satisfactory digital signals could he entered as an analog 

rr apt 990 SCI 221 or SC2 222 in order 
gnal which is then routed through an analog ampltfier ACT 220, SCI 

produce a digital signal mat is then routed to a designated MFB 230. 



si: 
to 



The preferred embodiment of the present invention, a provable microcontroller 
architecture (mixed analog/digita,), is thus described. While me present invention has been 

not be eonsti.edaslimitedbysuchembodiments.butrather construed according, tire below 



claims. 



TT^thf. ABSTRACT 
Please replace the original abstract with the following Abstract: 
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A microcontroller with a mixed analog/digital architecture including multiple digital 
programmable blocks and multiple analog programmable blocks in a communication array 
having a programmable interconnect strucmre. The single chip design is implemented by 
integration of programmable digital and analog circuit blocks that are able to communicate with 
each other. Robust analog and digital blocks tat are flash memory programmable can be utilized 
, 0 realize complex design applications tat otherwise wou.d require multiple chips and/or 
separate applications. The programmable chip architecture includes a novel array having 
programmable digital blocks that can communicate with programmable analog blocks using a 
programmable interconnect structure. The programmable analog array contains a complement of 
Continuous Time (CT) blocks and a complement of Switched Capacitor (SC) blocks that can 
communicate together. The analog blocks consist of mu.ti-nmc.ion circuits programmab.e for 
one or more different analog functions, and fixed function circuits programmable for a fixed 
action with variable parameters. The digital blocks include standard multi-function circuits and 
enhanced circuits having functions not included in the standard digital circuits. The 
programmaMe array is programmed by flash memory and programming allows dynamic 
reconfiguration. That is, "on-the-fly" reconfiguration of tire programmable blocks is allowed. 
The programmable analog array with bom Continuous Time analog blocks and Switched 
Capacitor analog blocks are offered on a single chip along with programmable digital blocks. 
The programmable interconnect strucnue provides for communication of input/output dam 
between all analog and digital blocks. 
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